dependence of the superconducting transition temperature Tc on the changes in the phonon frequency spectrum, electronic density of states and in the electronic matrix elements which result from strong lattice-disorder. Also, we show for Ni, that strong lattice-disorder reduces the d-electron spin polarization. 
Recently, many experiments have shown that
2.5-3.0
disorder may weaken as well as strengthen superconductivity [2] . The most striking feature of the dependence of the superconducting transition tempe- In the following we present a simple theory which attempts to explain the above mentioned experimental results obtained for superconductivity or ferromagnetism in strongly disordered respectively amorphous metals as due to the increase in the atomic volume resulting from lattice-disorder. As a consequence of the increase AQ in the atomic volume there results a change in the (1) phonon density of states [4] , (2) the electronic density of states [4] and (3) the delectron matrix elements which are important for the electron-phonon coupling 151 as well as for the occurrence of ferromagnetism in Ni, Co and Fe, for example [6] . The increase in the atomic volume by AQ causes in general a lattice softening and then a decrease A@, in the Debye temperature. It follows easily from the theory of superconductivity [4, 5, 0) enhances Tc. This increase of Tc is in general larger for simp!e metals than for transition metals. As indicated by the Stoner criterium for ferromagnetism, UN(0) 2 1, a decrease of N(0) tends to weaken ferromagnetism for a given intra-atomic Coulomb interaction U. While the s-electron matrix elements relevant for superconductivity are relatively insensitive [4] with respect to the atomic volume change AQ, the d-electron matrix elements important for superconductivity and ferromagnetism, respectively, depend sensitively on the atomic volume. The increase in the atomic volume resulting from lattice-disorder causes as can be most easily seen by using the tightbinding approximation [6] or the renormalized-atomtheory [9] (a) a narrowing of the d-band width W and (b) in general due to the decrease in the Coulomb interaction between the s-and d-electrons an increase of (ed -E~) .
These changes in the d-electron-band tend to enhance the superconducting transition temperature. However, these changes in the electron d-band tend to reduce the magnetization of Ni, since AQ causes an increase in &(TI), the bottom of the s-band, and a lowering of the d-electron energies E, and thus a filling of the minority d-electron spin band by s-electrons [lo] . The situation is similar for Co and Fe [lo] .
The effect of strong lattice-disorder on the superconducting transition temperature Tc is determined by using [4, 5, 81 Here, < w2 > gives the squared phonon energies averaged over the phonon spectrum. The constant A may depend weakly on the crystal structure and is in the following approximated by 0.96 [4] . p denotes the Coulomb pseudopotential which, in principle, can be determined by the isotope effect measurements or by using [5, 81 where W is the d-band width. The electron-phonon coupling constant A can be written as [5, 81 where M is the ionic mass of the unit cell and 0 the atomic volume. For transition metals < J 2 > N(0) can be written as [5, 81 Here, the function Fis found empirically to vary slowly In summary, it follows that the change in the superconducting transition temperature Tc due to latticedisorder results essentially from AOD in the case of simple metals, but from A@, and Ay in the case of transition metals. Thus, for simple metals T, is enhanced in amorphous metals. For transition metals, however, T, is enhanced or suppressed depending on the interplay of A@, and Ay and T, = Tc(e/a) reflects the dependence of y on e/a [5] .
It follows that the magnetization in Ni, Co and Fe is reduced in the amorphous metal since AQ causes 
